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$\sigma$ $G$ , $K$ $\sigma$ $G$
.
$Garrow G;g\vdash+g\sigma(g^{-1})$
, $G/K$ $G$ $\Psi_{\sigma}$ . $\Psi_{\sigma}$ $\sigma$
.
$\sigma$











1.1 Dynkin index. $\mathrm{g}$ $G$ $\mathrm{t}$ .
$\triangle$
$\mathrm{g}^{\mathrm{C}}$
$\mathrm{t}^{\mathrm{C}}$ $0$ . $\mathrm{g}^{\mathrm{C}}$ $Ad(G)-$
$(, )_{cj}$
( $G$
). $I\mathrm{t}^{r}$ $G$ Schur
$(X, Y)_{c}=j(x, Y)I\mathrm{i}r$ $X,$ $Y\in\not\in$
$j$ . $j$ $([4|)\cdot i$
$I\iota’$ $G$ (Dynkin ) index .
12Index 1 . Dao [3], Tasaki [ $16|$
$G$ 3
$\omega(X, Y, Z)=\frac{1}{\sqrt{2}}([x, Y], z)$ $X,$ $Y,$ $Z\in 9$
$\mathrm{g}$ 3
(comass) 1 {X, $Y,$ $Z$ } $G$ index
1 3 . $\omega$
$G$ .
$M$ Comass 1 $\omega$ $\exists$
. $M$ $N$ $x$
$\omega(T_{x}N)=1$ $\omega$
. stokes $N$ (
(Harvey-Lawson [6]) .








2.1. $\sigma$ 2 .
54
3(Chen-Leung-Nagano [2], Mashimo [12]) $\sigma$ 2 ,
$\Psi_{\sigma}$ ;
$\bullet$ $G/K$
$\bullet(SU(n), so(7l))$ $(n\geq 3))$
$\bullet$ $(SU(4m+2)/\{I, -I\}, So(4m+2)/\{I, -I\})$ $(m\geq 1)$ ,
$\bullet$ $(_{\iota}-g\mathrm{P}^{in(n)}, (\mathrm{L}9pirl(n-3)\cross Spin(3))\mathrm{Z}_{2})$ $(n\geq 7)$ ,
$\bullet(G_{2}, SO(4))$ .
$M=G/K$ $\circ=eK$
s $p$ $M^{+}(p)$ ( ) $s$ $\mathrm{o}s_{p}$
$p$ $M^{-}(p)$ ( ) (Chen and Nagano [1]).
$G$ )$1$ . $\sigma$ $G$




$\mathrm{M}.\mathrm{S}$ .Tanaka [15] .
22. $\sigma$ 3 . )$|$ 3
Wolf-Gray [18] .
$T$ $G$
$\dot{\mathrm{t}}$ )$|$ . $\mathrm{g}^{\mathrm{C}}$ $\mathrm{t}^{\mathrm{C}}$
$0$ $\triangle$ $=\{\alpha_{1}, \cdots, \alpha_{r}\}$ . $\triangle$
$\alpha_{0}=\sum_{j=1}rmjOj$
$D_{0}=\{X\in\sqrt{-1}\mathrm{t} : \alpha(\sqrt{-1}X)\geq 0, \alpha_{0}(\sqrt{-1}\lambda’)\leq 1\}$
. $G$ $D_{0}$ ‘ $X$ $\exp(ad2\pi\sqrt{-1}X)$
. $D_{0}$ $\{v_{0}, v_{1}, \cdot. . , v_{r}\}$
$v_{0}=0,$ $m_{j}\alpha_{j}(v_{i})=\{\zeta_{ij}(1\leq i, j\leq r)$
. .
’-9pin (8) 2 3 \tau ,
$\tau’$ .
4(Mashimo [12]) $\sigma$ )$\dagger$ 3
. $\tilde{C_{X}}^{\mathrm{Y}}$ $G$ $\tilde{\sigma}$ $\sigma$ $\tilde{G}^{\mathrm{Y}}$
$\Psi_{\sigma}$ .
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23. $\sigma$ 4 4
$\mathrm{J}\mathrm{i}\mathrm{I}\mathrm{n}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{z}[8|$ .
$\sigma$
$k$ $\lambda$ 1 . $\mathrm{m}_{j}^{\mathrm{C}}$ ( $0\leq j\leq$ $-1$ ) $\sigma$ :
$9^{\mathrm{C}}arrow 9^{\mathrm{C}}$
$\lambda^{j}$ . $\mathrm{m}_{j}=(\mathrm{m}_{j}^{\mathrm{C}}+\mathrm{m}_{k-j}^{\mathrm{C}})$
( $0\leq j\leq$ $-i\leq$ ). $\mathrm{g}$ Ad(G)- $(, )$
$G/K$ (normal homogeneous) .
$\langle, \rangle$ $\mathfrak{m}_{j}$
$\langle, \rangle=\sin^{2}(\dot{J}^{\prime\pi/}\text{ })$ $(, )$ $i,j$ $\mathrm{m}_{i}$ $\mathrm{m}_{j}$ .
5 $\Psi_{\sigma}$ 2 $\alpha$










24. 2 . $M$
. )$|$ $G$ . $V$ $M$ 1
$M_{t}$
$d^{2}Vo \iota(Mt)/dt2|_{t\mathrm{o}}==\int_{M}((-\triangle+s-A)(V^{N}), VN)dvol_{M}$ .
. $\triangle$ $\iota\ovalbox{\tt\small REJECT}(M)$
$(S( \xi), \gamma l)=\sum_{i}(R^{G}(e_{i}, \xi)e_{i},$ $\eta),$ $(A( \epsilon), \eta)=\sum_{i,j}(\alpha(e_{i}, e_{j}),$ $\xi)(\alpha(e_{i}, ej),$ $\eta)$
$V^{N}$ $V$ .





$\mathrm{f}$ : $\iota\ovalbox{\tt\small REJECT}(M)$
$C^{\infty}(G;\mathrm{e})=\{f : Garrow \mathrm{f}:f(gk)=Ad(k^{-1})f(g), g\in G, k\in K\}$
– . $U(\mathrm{g})\otimes L(k,$ $\epsilon_{)}$ $L\otimes X$ $C^{\infty}(G;\epsilon_{)}$
$((L\otimes X)f)(g)=L(d/dt|_{t=0}f(g\exp(tx)))$
. $\iota\ovalbox{\tt\small REJECT}(M)$ $U(\mathrm{g})\otimes L(\mathrm{g}, \mathfrak{p})$ –
. $\lambda$ $G$ $\eta_{\mathrm{I}}$ $V(\lambda)$ $G$
$i>$ –L $\lambda$ . $V(\lambda)\otimes L(V(\lambda),$ $\mathrm{e}_{)}$ $v\otimes L$
$(v\otimes L. )(g)=L(g^{-1}v)$
$C^{\infty}(\subset_{J;}^{\gamma}\mathrm{e}_{)}$ . $U(\mathrm{g})$ $C_{\mathrm{g}}$ . $\mathrm{m}_{j}$
$((, )$ ) X $C_{j}= \sum_{i}(X_{i}^{(j)})^{2}$ .
7
$[k/2]$
$J= \sum_{j=1}\sin^{2}(.j\pi/k)(-I\otimes C_{i}.+adC_{j}\otimes I)$
– . $\sigma$ $k$ 3
$J=\sin^{2}(\pi/k)(-I\otimes C- d_{9}+a(C)\otimes I)$ .
57
– $V(\lambda)\otimes L(V(\lambda), \mathrm{t})$ $J$ . $\sigma$ 3 $L(V(\lambda),$ $\mathrm{e}_{)}\neq$
$\{0\}$ .
8(Freudenthal) (V, $\rho$ ) $\mathrm{g}$
$\lambda$
. $C_{\mathfrak{g}}$ $\mathrm{g}$ $\rho(C)=a_{\lambda}I|v$
$a_{\lambda}=-(\lambda+2\delta, \lambda)$
( $2\delta$ $\mathrm{g}$ .)
$\sigma$ 3 Peter-Weyl Frobenius
.
9(Mashimo [12]) $\subset_{J}^{1}$ . )
$|$
$Ii^{r}$ indcx 1
. $G$ $\lambda$ $V^{G}(\lambda)$ $(\mathrm{t}^{\mathrm{C}}, AdI\mathrm{i}’)$
K
$(\lambda, \lambda+‘ 2\delta)>(\alpha_{0}, \alpha 0+2\delta)$
. $\alpha_{0}$ $C_{J}$ $‘ \mathit{2}\delta$ $G$
.




$(_{J}^{\gamma}$ $V$ $K$ ;
$V= \iota\int_{1}\oplus\cdots\oplus\iota I\oplus V_{1}r\gamma\iota$
$lJ_{i}(1\leq i\leq m)$ $\mathrm{g}$ ,
$H\circ m_{K}(V_{1}, \mathrm{f})=\{0\}$ .
$p_{i}$
$V$ $\ddagger f_{i}$ . $L\in Hom_{K}(V, \mathrm{g})$ $L=L\mathrm{o}p_{i}$
$(I\otimes(_{-}^{\gamma}\text{ }j)(\mathrm{t})\mathrm{X}L)(g)=(L\mathrm{o}p_{i})((_{jg^{-})L}^{\tau}\text{ }1v=(c_{\text{ }}j\mathrm{o}pi(g^{-}v)1)$
$I\otimes$ $C_{j}$ – .
$V_{j}$ $K_{1}$ ( $K_{1}$ ) $(_{\text{ }^{}\gamma}0+C_{\text{ }}2$ – ,
$C_{1}\text{ }=C_{\text{ _{}9}}-(C_{0+}\text{ }C_{\text{ }}2)$
$C_{1}$ $V_{j}$ .





$\mathrm{f}_{1}=\mathit{5}o(9),$ $\mathrm{f}=\alpha_{3}\oplus\sigma_{1}$ . $\mathrm{g}\supset\sigma_{1}$ Dykin index 2
.
8 , ,$J$
$J=(1/2)(ad_{\mathrm{g}}(C_{9}\text{ })\otimes\vee I+ad_{9}(c_{\text{ }}1)\otimes I-I\otimes C_{\text{ _{}9}}-I\otimes C_{1})$
.
$\ _{4}$ $\supset s\mathrm{o}(9)(\supset \mathrm{t}=\alpha_{3}\oplus\alpha_{1})$
Freudenthal
$ad_{\mathrm{g}}(C_{0}\text{ }+C_{1}\text{ }+C_{2})=-18$ on $\mathrm{f}4$
$ad_{\mathfrak{g}}(C_{0}\text{ }+C_{2}\text{ })=-14$ on $2’\mathit{0}(9)$
$,J=-‘ \mathit{2}2I-I\otimes C_{g}-I\otimes C_{1}$ .
$p_{\lambda}(C_{\text{ _{}9}})>-‘ \mathit{2}2$




$\eta$ –L $\varpi_{4}$ -r,0(9)
$(0001)\oplus(1000)\oplus(0000)$
$\mathfrak{a}_{3}\oplus\sigma_{1}$
$(0001)$ $=$ $(001 - 1)\oplus(100 - 1)$
(1000) $=$ $(010 - 0)\oplus(000 - 2)$
$\mathrm{e}_{1}$ $(1 000)$ . $\mathrm{g}_{1}$ $C_{0}+C_{1}$
(1000) -81 – $\mathrm{g}$ $=C_{0}+C_{1}+C_{2}\text{ }$








$\bullet G=E_{8},$ $\sigma=\exp(2\pi\sqrt{-1}\mathrm{c})4)$ , $\mathrm{o}\mathrm{r}\mathrm{d}(\sigma)=5$
59
$\bullet G=E_{8},$ $\sigma=\exp(2\pi\sqrt{-1}v_{5})$ , $\mathrm{o}\mathrm{r}\mathrm{d}(\sigma)=6$ .
(
).









$H_{*}(G)= \sum_{i=0^{H}}^{n}i(G;\mathrm{R})$ ( ) $\text{ }$
$G$ 7 $(x_{1}, x_{2}, \cdots , x_{r})$
. $x_{1}$ , $x_{2},$ $\cdots$ , $x_{r}$
( ).
$i(1\leq i\leq[N/2])$ $\mathrm{R}^{2i+1}(\subset \mathrm{R}^{N})$ 2-
$G_{2,2i+1}$ . $(\xi, \theta)\in$
$G_{2,2i+1}‘\cross \mathrm{R}$ $\phi_{i}(\xi, \theta)$
$\mathrm{R}^{N}$ $\xi$
$\theta$
$\xi^{\perp}$ . $\phi_{i}$ : $S^{1}\cross G_{2,2i+1}arrow$
$SO(N)$ $\Sigma_{2i}$ . $N$ $2n+1$





$H_{*}(SO(‘ \mathit{2}n))=\wedge([\Sigma 2], [\Sigma_{4}], \cdots, [\Sigma_{2n}], [\Omega_{n}])$ .
([5])
$G$ )$|$ $\sigma$ $G$ 2 $G/I\mathrm{t}^{r}$
. \mbox{\boldmath $\sigma$} $Ii’$
) $S^{1}$ .
$\overline{\Psi}$ : $G\cross Ii’\mathrm{o}arrow G;(gIi^{r}, C)-rg_{C}g^{-}1$
. $\overline{\Psi}$ $\Psi$ : $G/I\dot{\mathrm{t}}^{r}\cross I\mathrm{t}_{0}^{r}arrow G$ . ( $\Psi$ $C_{7}/I\mathrm{t}^{\nearrow}\cross 1$




Le Hong Van ([17])
. comass
( - ) Van
relative calibration
.
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